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Description 

[0001] This invention relates generally to deposition 
shields for processing channbers, including for example 
physical vapor deposition or sputtering chambers, 
chemical vapor deposition chambers and ion implanta- 
tion chambers. More specifically, the invention relates 
to a removable deposition ring for facilitating full wafer 
deposition while protecting the wafer support pedestal 
from the deposition species. 

[0002] In deposition processes, species from a 
source such as a target, a gas inlet manifold and the like 
may deposit on exposed internal chamber surfaces, in- 
cluding the chamber walls and hardware. Shields are 
available which are designed to Intercept such species. 
[0003] EP-A-0606751 discloses a deposition cham- 
ber having a susceptor having an upper surface to re- 
ceive a substrate for processing. A preheat ring mount- 
ed on the side wall of the chamber has an extension in 
an upper surface thereof which meets with the extension 
of the susceptor. The mating extensions provide a bar- 
rier to reduce the amount of reaction gases than can 
pass into the gap between them and deposit solid ma- 
terial on to the back side surface of the susceptor. 
[0004] EP-A-0 742 579 describes an assembly for 
supporting a substrate during processing in a plasma 
chamber. The assembly comprises a substrate support, 
an annular ring around the upper portion of the support 
and a clamping ring to hold the substrate onto the sup- 
port. 

[0005] EP-A-0 747 932 describes a deposition cham- 
ber shield assembly comprising a pedestal for support- 
ing a substrate, a deposition ring circumscribing said 
pedestal and a shield member extending circumferen- 
tlally around the pedestal (Fig.1). 
[0006] The presently available shields have not been 
successful in completely blocking unwanted deposition 
on these surfaces. Also, such shields may be difficult 
and/or time-consuming to replace, and require relatively 
frequent replacement. The use of automatic substrate 
exchange systems, with their attendant in-chamber 
movable components, increases the difficulty of attain- 
ing adequate shielding and easy replacement of these 
shields. 

[0007] Therefore, there is a need In the art for shields 
that provide adequate shielding of chamber compo- 
nents as well as easy replacement. 
[0008] This invention as clalrned in claim 1 provides 
a substrate support apparatus comprising, a pedestal 
having a support surface for supporting a substrate and 
having a flange extending from the outer edge of the 
pedestal; and a deposition ring circumscribing said sup- 
port surface for shielding said pedestal; characterised 
in that the ring extends over and Is removably supported 
on the pedestal flange and has a plurality of protrusions 
extending from a surface of said ring proximate to said 
support surface for centering a substrate upon the sup- 
port surface as the substrate is placed upon the pedes- 



tal. 

[0009] The removable deposition ring prevents the 
deposition species from being deposited upon the sub- 
strate support pedestal for the substrate (wafer) within 

5 the reaction chamber The deposition ring circumscribes 
the peripheral edge of the substrate support pedestal 
and is coaxially aligned with the center axis of the ped- 
estal. The deposition ring rests upon a flange extending 
from the outer edge of the pedestal. The inner circum- 

10 ference of the deposition ring abuts the circumferential 
edge of the pedestal and the top surface of the deposi- 
tion ring is substantially coplanar with the substrate sup- 
port surface of the pedestal such that the deposition ring 
is, in essence, a radial extension of the substrate sup- 

15 port surface of the pedestal. The outer edge of the dep- 
osition ring supports a shield or cover ring. The deposi- 
tion ring is removable from the pedestal for cleaning 
and/or disposal. 

[0010] The deposition ring may include substrate lo- 
20 eating or centering means mounted about the periphery 
of the substrate. The centering means engages the pe- 
ripheral edge of the substrate to center the substrate at 
a centrally located substrate mounting position upon the 
pedestal. The deposition ring also may include a groove 
25 or channel extending along the periphery of the sub- 
strate mounting position for allowing deposition on the 
deposition ring peripheral to the substrate without inter- 
fering with the substrate on the support surface of the 
pedestal. 

30 Preferably, when the groove is used, the centering 
means is a plurality of elongated pins fomned at spaced 
locations along the groove. 

[0011] Importantly, the deposition ring is effective and 
easily removed from the pedestal for cleaning and/or re- 
35 placement. 

[0012] Features such as the peripheral groove in- 
crease the processing time between ring cleanings. In 
addition, other components operating In conjunction 
with the deposition ring, including the cover ring and a 
chamber shield, define a ishielding assembly that Is es- 
pecially tailored to eliminate build-up of deposits that 
would interfere with support of the substrate. Uniquely, 
features such as a gap between the edge of the sub- 
strate and the support assembly pemiit the entire upper 
surface of the substrate to be available for deposition. 
[0013] The invention as claimed in claim 8 also pro- 
vides a deposition chamber shield assembly for restrict- 
ing the deposition of materials on internal chamber com- 
ponents during processing of a substrate in the deposi- 
tion chamber, comprising, a pedestal having a support 
surface for supporting a substrate and having a flange 
extending from the outer edge of the pedestal, and a 
shield member extending circumferentially around the 
support surface for the substrate over the flange of the 
pedestal to prevent deposition of the deposition cham- 
ber regions shielded by said shield member during 
processing of the substrate in the deposition chamber, 
wherein a deposition ring circumscribes the pedestal 
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and is removably supported by said flange for shielding 
said pedestal, and a cover ring extends from the shield 
member over an outer edge of the deposition ring and 
terminates adjacent an edge of the substrate, said cover 
ring shielding an edge region of the deposition ring to 
prevent the passage of deposition materials past the 
edge of deposition ring. 

[0014] Further, the invention relates to a deposition 
chamber shield assembly as claimed in claim 18. 
[001 5] The above and other aspects, features and ad- 
vantages of the invention are described below with re- 
spect to the drawing, in which: 

Figure 1 is a schematic simplified partial vertical 
section view of a shielded processing chamber; 
Figure 2 is a schematic simplified partial vertical 
sectional view of an automatic substrate exchange 
system; 

Figure 3 illustrates an altemative embodiment of the 
shield arrangement depicted in Figure 1; 
Figure 4 is a simplified schematic representation of 
the relationship of the wafer, the wafer support 
member, the wafer centering or locating means, 
and a robot transfer blade; 

(Figures 1-4 being not according to the inven- 
tion) 

FIG. 5 is a schematic simplified partial vertical 
cross-sectional view of a shielded processing 
chamber Incorporating an embodiment of the 
present invention; 
FIG. 6 is a schematic simplified partial vertical 
cross-sectional view of a shielded processing 
chamber incorporating an alternative embodiment 
of the present Invention, where the deposition ring 
contains a peripheral groove and centering pins; 
and 

FIG. 7 is a top plan view of the deposition ring of 
FIG. 6. 



[0016] Figure 1 illustrates a sputtering chamber 2. 
The substrate 14 is positioned adjacent chamber 
processing region 8 on a support member 16 such as a 
susceptor or a pedestal. By way of example, the diam- 
eter of the support member 1 6 Is greater than that of the 
substrate 14, In the exemplary an-angement, the sup- 
port member 16 may be attached, as by a plurality of 
screws 9-9, Figure 2, to a conventional vertically mova- 
ble elevator system 18. (Please note, hardware such as 
gas inlet manifolds and/or sputtering targets is omitted 
for clarity.) 

[0017] The exemplary sputter chamber 2 includes a 
cylindrical chamber wall 3 and a support ring 4 which Is 
mounted to the top of the chamber wall, as by welding. 
An adaptor plate 5 which may form the top wall of the 
chamber 2 is attached to the support ring 4 by a plurality 
of screws 6-6. O-ring 7 provides an hermetic seal. A 
deposition sourc (not shown) such as sputtering target 
assembly or a gas inlet manifold may be mounted in re- 
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cess 58 and sealed from the ambient. A wall-like cylin- 
drical shield member 10 is mounted to the support ring 
4. That is, the cylindrical shield 10 has an outwardly ex- 
tending upper lip 11 which is attached to the boUom of 
the adaptor plate 5 by a plurality of screws 12-12. The 
cylindrical shape of the shield member 10 is illustrative 
of a shield member that conforms to the shape of the 
chamber and/or the substrate. The shield member 10 
may, of course, be of any shape. A flange 15 extending 
upward from annular bottom wall 13 of the shield mem- 
ber 1 0 surrounds the periphery of the substrate support 
member 16, leaving a space 17 between the shield 
flange 1 5 and the support 1 6. 

[0018] The deposition shield assembly 1 also in- 
cludes an annular shield ring 20 having an inner diam- 
eter which is selected so that the ring fits peripherally 
over the support 16 adjacent to the substrate 14. The 
ring 20 comprises a downward extending, tapered 
centering flange 22 which fits into the opening 1 7 be- 
tween the flange 15 and the side edge of the substrate 
support 1 6, and a second, outer flange 23 which is gen- 
erally parallel to flange 22. The shield ring 20 is mounted 
in removable fashion at the periphery of the substrate 
1 4 by seating the two flanges over the mating flange 1 5 
of the cylindrical shield means 10. with the tapered 
centering flange 22 extending into the opening 17. The 
shield ring 20 also comprises a raised. Inward-extending 
roof 25 which protects the periphery of the substrate 
from species traveling inwardly, for example, along di- 
rection 66, and prevents deposition on the surfaces on 
which the shield ring 20 rests and on the associated ring- 
surface interfaces. 

[0019] As mentioned, the shield assembly uniquely 
combines full effective shielding of the chamber with 
easy removal. Specifically, effective shielding action is 
provided by the cylindrical shield member 10, the rela- 
tively wide substrate support member 16 (that Is, the 
support which extends laterally beyond the substrate) 
and the shield ring 20, which overiaps both the substrate 
support and the inward-extending bottom section of the 
shield member 10.. These overiapping components 
combine to isolate the processing region of the chamber 
8 from the rest of the chamber interior and shield the 
rest of the chamber (for example, chamber walls such 
as 3 and the internal chamber hardware such as the 
movable elevator 1 8 beneath the support member 1 6) 
from deposition. The shield components are easily re- 
moved, by removing the adaptor plate mounting means 
such as the screws 6-6 and lifting, as a unit, the adaptor 
plate 6; the shield member 10, which is attached to the 
adaptor plate; and the shield ring 20. which is supported 
in removable fashion on the shield member 10. The du- 
al-function substrate support member and shield com- 
ponent 16 Is then easily removed by removing the three 
mounting screws 9-9, Figure 2. Alternatively, the shield 
ring 20 can b removed by simply lifting the ring out of 
the locating space 1 7, or the shield ring can be removed 
to permit removal of the substrat support memb r 16, 
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if desired, without removing the shield 1 0. Obviously, the 
shield components are replaced for example by attach- 
ing the substrate support member 16 using screws 9-9, 
and inserting the shield unit and attaching the unit via 
screws 6-6, 

[0020] Substrate locating or centering means such as 
protrusions or bumps 35-35 (see Figure 4 as well as Fig- 
ure 1) are formed in the upper surface of the substrate 
support member 16 peripheral to the mounting position 
of the substrate 14 for precisely centering the substrate 
on the support. As shown In Figure 4, four alignment 
bumps 35-35 are positioned at 90° intervals in a rectan- 
gular array, to effect the positioning function 360° about 
the periphery of the wafer 1 4. The centering means lim- 
its lateral movement of the wafer 14 relative to the sub- 
strate support member 16; thereby, ensuring the wafer 
is positioned at the desired location on the substrate 
support member for processing as well as ensuring the 
wafer is in position on the support for pick-up by the ro- 
bot blade 34. The centering function pemnits full wafer 
deposition, that Is, deposition over the entire surface of 
a substrate such as wafer 14, without using edge 
clamps, or where clamps are not required. Preferably, 
the alignment bumps 35-35 are rounded (for example, 
hemispherical) to avoid sharp corners which can cause 
particles to flake off into the processing environment. 
[0021] Referring to Figures 1 ,2 and 4. in the Illustrated 
chamber system 2. the substrate support member 16 Is 
mounted to the elevator 18 for vertical movement rela- 
tive to an arrangement of pins 30-30 which themselves 
are moved vertically by a second vertical lift or elevator 
mechanism 32. The coordinated vertical movement of 
the substrate support member 1 6 and the substrate sup- 
port pins 30-30 (which extend through holes 33-33 In 
the substrate support) In combination with the coordi- 
nated horizontal movement of a substrate transfer blade 
34, Figure 4, transfers substrates into and out of the 
chamber and onto and off the substrate support member 
16. In addition, vertical movement of the substrate sup- 
port member 1 6 by elevator 1 8 permits precise position- 
ing of the substrate relative to the source such as a gas 
inlet manifold and/or a sputtering target. This type of au- 
tomatic substrate exchange and positioning system is- 
known In the art and Is described for example in com- 
monly assigned U.S. Patent 4,961,601 issued August 
28, 1990 to inventors Maydan et al. 
[0022] Despite the complications provided by the 
above-described moving parts, the deposition shield as- 
sembly 1 provides effective shielding against unwanted 
deposition and is readily removable and replaceable. 
Please note, although the Illustrated cylindrical shield 
assembly 1 is configured for a circular semiconductor 
wafer, other shield configurations may be used as re- 
quired to conform to other substrate and chamber con- 
figurations. 

[0023] A spacer means, in the form of a plurality of 
pins 36-36 threaded through mating holes 37-37 in the 
substrate support member 16. supports the substrate 



14 just above the upper surface of that member. In pro- 
viding a small gap 50 (see Figure 3) between the support 
member 16 and the wafer 14, the spacer means pre- 
vents material which deposits along the exposed periph- 
5 ery of the support member at the edge of the substrate 
from bonding to the substrate and from bonding the sup- 
port member to the substrate. The spacer(s) thus facil- 
itate full wafer deposition. The height of the pins 36-36 
preferably provides a gap of about 0.6 - 1 millimeter he- 
ro tween the substrate and its support member 1 6. A gap 
greater than about 1 millimeter may allow the deposited 
material to reach the backside of the substrate. ' 
[0024] Figure 3 depicts an alternative shielded sub- 
strate support member 16A which is preferred for high 

IS rate deposition, typically of relatively low stress material 
such as aluminum and aluminum-containing com- 
pounds of other materials. Please note, typical process- 
es may deposit about 1 00 nm (1 000 Angstroms) of ma- 
terial per wafer, with the result that perhaps 5000 wafers 

20 can be processed before the support or pedestal 16 
must be cleaned. Aluminum thkskness, however, may 
be 1 000 nm (1 0,000 Angstroms) per wafer. Because of 
the possibility of backside deposition, the gap 50 cannot 
be increased sufficiently to accommodate this Increased 

25 deposit thickness. Instead, a channel or groove 38 is 
fomied in the substrate support member 16A along the 
periphery of the substrate 14. The groove 38 allows ad- 
ditional build-up of deposited material (relative to a pla- 
nar configuration) on the support member 1 6A along the 

30 edge of the s ubstrate. ;! 4 without the material sticking to 
the substrate and without interfering with the positioning 
and orientation of the substrate on the support. 
[0025] In the Figure 3 embodiment, the centering 
means is located in the groove and, thus, comprises 

35 elongated threaded centering pins 40-40 of adjustabi 
length which are attached to the substrate support 16A 
via threaded holes, instead of the smaller (shorter) 
centering bumps or protrusions 35-36. Figure 1 . Also, 
gap 51 betweer^ the roof 25 and the substrate support 

40 beneath the roof prevents the roof from sticking to the 
support. In addition, the radial length of the inward ex- 
tending roof prevents deposited material from reaching 
the surfaces upon which the roof is supported. 
[0026] Useful material for the components of th 

45 shield assembly 1 include stainless steel, aluminum, ti- 
tanium and copper Stainless steel is a preferred mate- 
rial because it is relatively easy to clean. Aluminum or 
copper may be preferred when depositing materials 
such as tungsten which do not stick to stainless steel. 

so [0027] Figure 4 is a simplified schematic drawing, not 
to scale, depicting the relationship of the wafer 14, the 
locating or centering means (35 or 40). the substrate 
support member 16 and the robot transfer blade 34. In 
the illustrated embodiment, the centering means com- 
55 prises four bumps 35-36 spaced at 90* Intervals around 
the near-periphery of the wafer support member 16 for 
effecting secure positioning 360° around the substrat . 
[0028] Although operation of th robot blade of the 
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type contemplated here is well known, one mode of op- 
eration will be reviewed to ensure understanding of the 
cooperation among the various components. To position 
a wafer 14 on the support 16. the wafer is positioned on 
the robot blade 34 and the blade Is inserted into the 
chamber, typically through a slit valve-controlled open- 
ing or other suitable opening (not shown) in the chamber 
wall, to position the wafer over the retracted (lowered) 
support 16 and pin array 30-30. The pins 30-30 are 
raised by elevator 32 relative to the substrate support 
member 1 6 to lift the substrate 1 4 off the robot blade 34. 
The robot blade is withdrawn and the elevator 32 and 
pins 30-30 are lowered relative to the substrate support 
member 16, thereby depositing the substrate onto the 
spacer support pins 36-36, with the substrate being cen- 
tered by the locating means 35-36. In the illustrated em- 
bodiment, elevator 18 can be used to vary the vertical 
position of the support 16 and the substrate 14 relative 
to the processing region or the sputtering source cr the 
gas inlet manifold, etc., to control the fabrication proc- 
ess. 

[0029] Conversely, to remove the substrate 14 from 
the chamber after processing, the pins 30-30 are ele- 
vated through the holes 33-33 relative to the substrate 
support member 16, then the robot blade 34 is inserted 
between the substrate support member and the sub- 
strate to lift the substrate off the spacer support pins 
36-36. Elevator 32 is actuated to lower the elevator pins 
30-30, to deposit the substrate 1 4 on the robot blade 34 
and the robot blade and the substrate are withdrawn 
from the chamber. 

[0030] FIG. 5 depicts a cross -sectional view of an em- 
bodiment of the inventive shield assembly 500. In this 
embodiment, the substrate support surface 502 of the 
pedestal 604 does not extend beyond the periphery of 
the substrate 14. The pedestal has a peripheral flange 
506 extending radially from the outer edge of the ped- 
estal. This flange 506 has a top surface that supports a 
deposition ring 608. The deposition ring circumscribes 
the substrate support pedestal such that the inner edge 
of the deposition ring abuts the outer edge of the ped- 
estal, while the support surface 502 of the pedestal 504 
is coplanar with a top surface 51 0 of the deposition ring 
508. In essence, the deposition ring is a removable ex- 
tension of the support surface of the pedestal. In its sim- 
plest form, the deposition ring 608 is an annular ring hav- 
ing a rectangular cross section. Alternatively, the ring 
could include the centering means, e.g., bumps 612, 
which serve the same purpose as the bumps 36 of FIG 
1. 

[0031 ] More specifically, the deposition shield assem- 
bly 600 is fonmed of an annular cover {or shield) ring 20 
having an inner diameter which is selected so that the 
cover ring fits peripherally over the outer diameter of the 
deposition ring which circumscribes the outer edge of 
the pedestal 604. The annular cover (or shield) ring 20, 
as described above with respect to FIGS, 1 and 3, com- 
prises a downward extending tapered center flange 22 



10 



IS 



20 



25 



30 



35 



40 



45 



SO 



55 



Which fits into an opening between the shield member 
flange 16 and the outer edge 514 of the deposition ring. 
The shield member flange, which generally is parallel to 
the cover ring flange, the cover ring is mounted in a re- 
movable fashion at the periphery of the shield member 
by seating the two flanges with the tapered centering 
flange extending Into the opening between the deposi- 
tion ring and the shield member flange. The cover ring 
also comprises a raised, inward extending roof 25 which 
prevents deposition on the surfaces on which the cover 
ring rests. Additionally, a gap 51 between the roof 25 of 
the cover ring 20 and the top surface 510 of the depo- 
sition ring 508 beneath the roof prevents the roof from 
sticking to the deposition ring. In addition, the radial 
length of the Inward extending roof prevents deposited 
material from reaching the surfaces upon which the roof 
is supported on the deposition ring. 
[0032] To support the deposition ring 508, the periph- 
eral edge of the pedestal is adapted to include a support 
flange 506 radially extending from the entire circumfer- 
ence of the pedestal. The annular deposition ring rests 
on the support flange and extends from the periphery of 
the pedestal 504 to the cover ring 20. As such, the outer 
peripheral edge 514 of the deposition ring 508 supports 
the cover ring 20. The surface 502 of the pedestal which 
supports the substrate has a diameter that is approxi- 
mately equivalent to the diameter of the substrate 14. 
Preferably, this support surface diameter may be slightly 
smaller than the substrate diameter, such that:, when a 
substrate is positioned on the support pedestal, no por- 
tion of the pedeistal surface will be exposed to the dep- 
osition species. As such, the pedestal surface is protect- 
ed from such deposition. 

[0033] The shield assembly 500 uniquely combines 
full effective shielding of the chamberwith easy removal. 
Specifically, effective shielding action is provided by the 
cylindrical shield member 10. the deposition ring 508 
and the cover ring 20 which overlaps both the deposition 
ring and the Inward extending bottom section of the 
shield member. These overlapping components com- 
bine to isolate the processing region 8. of the chamber 
from the remainder 516 of the chamber Interior and 
shield the rernainder of the chamber (for example, 
chamber walls and the internal chamber hardware, such 
as the moveable elevatorthat generally lies beneath the 
substrate support member) from deposition. The shield 
assembly components are easily removed by removing 
the adaptor plate mounting means, such as the screws, 
and lifting out as a single unft the adaptor plate; the 
shield member, which Is attached to the adaptor plate; 
and the cover ring which is supported In removable fash- 
ion on the shield member. The deposition ring Is then 
easily removed from the periphery of the pedestal. Al- 
ternatively, the shield ring and the deposition ring can 
be removed by simply lifting the rings out of the locating 
space. 

[0034] In accordance with another asp ct of th in- 
vention, substrate locating or centering means 512. 
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such protrusion, bumps, orpins are formed upon the up- 
per surface 51 0 of the deposition ring 508 peripheral to 
the mounting position of the substrate upon the pedestal 
surface. The centering means precisely centers the sub- 
strate on the substrate support. These bumps 512 func- 
tion in the same manner as the bumps 35 of FIG. 1 and 
2. 

[0035] More specifically, four alignment bumps 
512-512 are positioned at 90 degree intervals in a rec- 
tangular array to effect the positioning function 360 de- 
grees about the periphery of the substrate 14. The 
centering means limits lateral movement of the sub- 
strate relative to the substrate support pedestal 504. As 
such, the centering means insures the substrate is po- 
sitioned at the desired location on the substrate support 
pedestal for processing and insures the substrate is in 
a position on the pedestal for pick up by the robot blade 
(not shown). The locating function permits full substrate 
deposition, i.e., deposition over the entire surface of a 
substrate. Preferably the alignment bumps are rounded 
at their apexes to avoid sharp comers which can cause 
particles to flake off into the processing environment. 
[0036] In a typical processing environment, it is desir- 
able to process a large number of wafers before having 
to replace or clean the deposition ring and the cover ring. 
Such a replacement becomes necessary when the 
build-up of deposition materials on the deposition ring 
begins to interfere with placement of the substrates on 
the pedestal, such that the substrates would begin to 
stick to the material deposited on the deposition ring. 
[0037] FIGS. 6 and 7 depict an alternative embodi- 
ment of the invention that accommodates the repetitive 
deposition of relatively thick layers of material. This em- 
bodiment of the shield assembly 550 contains a depo- 
sition ring 622 having a channel or groove 520 proxi- 
mate the periphery of its inside diameter. This groove 
permits additional build-up of deposited material relative 
to the planar configuration on the support along the edge 
of the substrate 1 4 without the material sticking to the 
substrate and without interfering the positioning and the 
orientation of the substrate on the pedestal 504. The 
centering means is located in the groove and thus com- 
prises elongated centering pins 518. More specifically, 
four alignment pins 51 8-518 are positioned at 90 degree 
inten^als in a rectangular array to effect the positioning 
function 360 degrees about the periphery of the sub- 
strate 14. 

[0038] Useful materials for the components of the var- 
ious shield assembly embodiments include stainless 
steel, aluminum, titanium, and copper. Stainless steel is 
a preferred material because It is relatively easy to 
clean. Aluminum or copper may be preferred when us- 
ing deposition materials, such as tungsten, which do not 
adhere to stainless steel. 
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Claims 

1 . A substrate support apparatus comprising: 

a pedestal (504) having a support surface for 
supporting a substrate (14) and having a flange 
(506) extending from the outer edge of the ped- 
estal; and 

a deposition ring (508, 522) circumscribing said 
support surface for shielding said pedestal; 

characterised In that the ring extends over 
and is removably supported on the pedestal flange 
and has a plurality of protrusions (512, 51 8) extend- 
ing from a surface of said ring proximate to said sup- 
port surface for centering a substrate upon the sup- 
port surface as the substrate is placed upon the 
pedestal. 

2. A substrate support apparatus as claimed in claim 
1 , characterised in that said deposition ring (508) 
is annular and has a rectangular cross-section. 

3. A substrate support apparatus as claimed in claim 
1 , characterised in that said deposition ring (522) 
further comprises an annular groove (520). 

4. A substrate support apparatus as claimed in claim 
3, characterised in that said protrusions extend 
from a bottom surface of said groove (520). 

5. A substrate support apparatus as claimed in claim 
1 , characterised in that a top surface of said dep- 
osition ring (522) is substantially coplanar with the 
support surface (502) of the pedestal (604). 

6. A substrate support apparatus as claimed in claim 
1 , wherein the support surface (502) has a diameter 
that is substantially equivalent to a diameter of a 
substrate (14). - 

7. A substrate support apparatus as claimed in claim 
1 , characterised in that the support surface (502) 
has a diameter that is smaller than a diameter of a 
substrate (14). 

8. A deposition chamber shield assembly for restrict- 
ing the deposition of materials on internal chamber 
components during processing of a substrate in the 
deposition chamber, comprising: 

a pedestal (504) having a support surface (502) 
for supporting a substrate (14) and having a 
flange (506) extending from the outer edge of 
the pedestal; and 

a shield member (10) extending circumferen- 
tially around the support surface of the sub- 
strate (14) to prevent deposition of the deposi- 
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tion chamber regions (516) shielded by said 
shield member during processing of the sub- 
strate in the deposition chamber; 

characterised in that a deposition ring (508, 
522) circumscribes the pedestal and is removably 
supported by said flange for shielding said pedestal; 
and 

a cover ring (20) extends from the shield mem- 
ber over an outer edge of the deposition ring 
and terminates adjacent an edge of the sub- 
strate, said cover ring shielding an edge region 
of the deposition ring to prevent the passage of 
deposition materials past the edge of deposi- is 
tlon ring. 

9. A deposition chamber shield assembly as claimed 
in claim 8, characterised In that said deposition 
ring (508) is annular and has a rectangular cross- 20 

section. 

10. A deposition chamber shield assembly as claimed 
in claim 8, characterised fn that said deposition 
ring (508) further comprises centering means (512), 2S 
located proximate to said support surface (602). for 
centering a substrate upon the support surface as 
the substrate is placed upon the pedestal. 

11. A deposition chamber shield assembly as claimed 30 
in claim 1 0, characterised In that said centering 
means (51 2) comprises a plurality of protrusions ex- 
tending from a surface of said deposition ring (508). 

12. A deposition chamber shield assembly as claimed ss 
In claim 8. characterised in that said deposition 
ring (522) further comprises an annular groove 
(520). 

13. A deposition chamber shield assembly as claimed 40 
In claim 12, characterised In that said deposition 
ring (522) further comprises centering means (51 8), 
located proximate to said support surface and with- 
in said annular groove, for centering a substrate up- 
on the support surface as the substrate Is placed 4s 
upon the pedestal. 



16. A deposition chamber shield assembly as claimed 
in claim 8, characteris d In that the support sur- 
face (502) has a diameter that is substantially equiv- 
alent to a diameter of the substrate (14). 

17. A deposition chamber shield assembly as claimed 
in claim 8, characterised in that the support sur- 
face (502) has a diameter that is smaller than a di- 
ameter of a substrate (14), 

18. A deposition chamber shield assembly for restrict- 
ing the deposition of materials on Internal chamber 
components during processing of a substrate in the 
deposition chamber, comprising: 

a pedestal (504) having a support surface (502) 
for supporting a substrate (14) and having a 
flange (506) extending from the outer edge of 
the pedestal; and 

a deposition ring (608) extending clrcumferen- 
tially around the substrate support surface and 
extending over the flange of the pedestal, such 
that the upper surfaces of the deposition ring 
and the substrate are coplanar, to prevent dep- 
osition on chamber regions (516) shielded by 
said deposition ring during processing of the 
substrate in the deposition chamber; 
and a cover ring (20) extending circumferential- 
ly around the deposition ring to prevent the pas- 
sage of deposition materials past the pedestal, 
said cover ring having an Inside diameter that 
Is larger than the outside diameter of the sub- 
strate. 

19. The deposition chamber shield assembly as 
claimed In claim 18, characterised in that said 
deposition ring circumscribes said support surface 
and is removably supported by said flange, said 
cover ring shielding an edge region of the deposi- 
tion ring. 

20. The deposition chamber shield assembly as 
claimed In claim 18, characterised in that the cov- 
er ring does not contact the substrate and does not 
overhang the substrate. 



14. A deposition chamber shield assembly as claimed 
in claim 13, characterised In that said centering 
means comprises a plurality of elongate pins (51 8) so 
extending from a bottom surface of said annular 
groove. 

15. A deposition chamber shield assembly as claimed 

in claim 8, characterised in that a top surface of ss 
said deposition ring (522) is substantially coplanar 
with the support surface (502) of the pedestal (504). 



Patentanspruche 

1 . SubstrattrSgervorrichtung 

mit einem Sockel (504), der eine Tragerflache 
zum Abstutzen eines Substrats (14) und einen 
Flansch (506) aufweist, der sich von dem Au- 
Benrand des Sockels aus erstreckt und 
mit einem Abscheidering (508, 622), der die 
Tragerflach zur Abschirmung des Sockels 
umglbt, 
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dadurch gekenn2eichnet,dasssichderRjnguber 

den Sockelflansch erstreckt und entfernbar an ihm 
gehalten Ist sowie eine Vielzahl von Vorspmngen 
(512, 518) aufweist, die sich von einer Flache des 
Rings nahe an derTragerflache aus erstrecken, um 5 
das Substrat auf der Tragerflache zu zentrieren, 
wenn das Substrat auf dem Sockel positioniert wird, 

2. Substrattragervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, dass der Abscheldering io 
(508) Kreisform und einen rechteckigen Quer- 
schnitt hat. 

3. Substrattragervorrichtung nach Anspruch 1 , da- 
durch gekennzeichnet, dass der Abscheidring is 
(522) weiterhin eine Ringnut (520) aufweist. 

4. Substrattragervorrichtung nach Anspruch 3, da- 
durch gekennzeichnet, dass sich die Vorsprunge 
von einer Bodenflache der Nut (520) aus erstrek- 20 
ken. 

5. Substrattragervorrichtung nach Anspruch 1, da- 
durch gekennzeichnet, dass eine obere Flache 
des Abscheidehngs (622) Im Wesentlichen co- 25 
planar zurTrSgerflache (502) des Sockels (504) Ist. 

6. Substrattragervon-ichtung nach Anspruch 1, bei 
welcher die Tragerflache (502) einen Durchmesser 
hat, der im Wesentlichen zu einem Durchmesser ei- so 
nes Substrata (14) Squivalent ist. 

7. Substrattragervomchtung nach Anspruch 1, da- 
durch gekennzeichnet, dass die Tragerflache 
(502) einen Durchmesser hat, der kleiner ist als ein 3S 
Durchmesser eines Substrats (14). 

8. Abscheidekammer-Abschirmanordnung zur Ein- 
schrankung der Abscheidung von Materialen auf in- 
neren Kammerbauteilen wahrend der Behandlung 40 
eines Substrats in der Abscheidkammer, 

mit einem Sockel (504), der eine Tragerflache 
(502) zum Abstutzen eines Substrats (14) und 
einen Flansch (606) hat, der sich von dem Au- 45 
Benrand des Sockels aus erstreckt, und 
mit einem Abschirmelement (10), das sich am 
Umfang um die Tragerflache des Substrats (14) 
herum erstreckt, um eine Abscheidung auf den 
Abscheidkammerbereichen (516) zu unterbin- so 
den, die von dem Abschirmelement wahrend 
der Behandlung des Substrats in der Abscheid- 
kammer abgeschirmt sind. 



schirmung des Sockels getragen wird und 
dass sich ein Abdeckring (20) von dem Ab- 
schirmelement uber einen AuBenrand des Ab- 
scheiderings erstreckt und angrenzend an ei- 
nen Rand des Substrats endet, wobei der Ab- 
deckring einen Randbereich des Abscheide- 
rings abschlrmt, um das Vorbeigehen von Ab- 
scheidematerialien an dem Rand des Abschei- 
derings zu unterbinden. 

I 

9. Abscheidekammer-Abschlnnanordnung nach An- 
spruch 8, dadurch gekennzeichnet, dass der Ab- 
scheldering (508) Kreisform und einen rechtecki- 
gen Querschnitt hat. 

10. Abscheidekammer-Abschirmanordnung nach An- 
spruch 8, dadurch gekennzeichnet, dass der Ab- 
scheldering (508) weiterhin eine nahe an der Tra- 
gerflache (602) angeordnete Zentriereinrichtung 
(512) zum Zentrieren eines Substrats auf der Tra- 
gerflache aufweist, wenn das Substrat auf dem 
Sockel positioniert wird. 

11. Abscheidekammer-Abschirmanordnung nach An- 
spruch 10, dadurch gekennzeichnet, dass die 
Zentriereinrichtung (512) eine Vielzahl von Vor- 
sprungen aufweist, die sich von einer Fl§che des 
Abscheidehngs (508) aus erstrecken. 

12. Abscheidekammer-Abschirmanordnung nach An- 
spruch 8, dadurch gekennzeichnet, dass der Ab- 
scheldering (522) weiterhin eine Ringnut (520) auf- 
weist. 

13. Abscheidekammer-Abschirmanordnung nach An- 
spruch 12, dadurch gekennzeichnet, dass der 
Abscheidering (522) weiterhin eine in der Nahe der 
Tragerflache und in der Ringnut angeordnete Zen- 
triereinrichtung (518) zum Zentrieren eines Sub- 
strats auf derTragerflache aufweist, wenn das Sub- 
strat auf dem Sockel positioniert wird. 

14. Abscheidekammer-Abschinnanordnung nach An- 
spruch 13, dadurch gekennzeichnet, dass die 
Zentriereinrichtung eine Vielzahl von langgestreck- 
ten Stiffen (518) aufweist, die sich von einer Boden- 
flache der Ringnut aus erstrecken. 

15. Abscheidekammer-Abschimianordnung nach An- 
spruch a, dadurch gekennzeichnet, dass eine 

obere Flache des Abscheiderings (522) I m Wesent- 
lichen coplanar zur Tragerflache (502) des Sockels 
(504) Ist. 



dadurch gekennzeichnet, ss 16. Abscheidekammer-Abschirmanordnung nach An- 

spruch 8, dadurch gek nnzeichnet, dass dleTra- 
- dass ein Abscheidering (508, 522) den Sockel gerflache (602) einen Durchmesser hat, der Im We- 

umgibt und entfernbar von dem Flansch zur Ab- sentlichen zu einem Durchmesser des Substrats 
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(14) aquivalent ist. 

17. Abscheidekammer-Abschirmanordnung nach An- 
spruch 8, dadurch gekennzeichnet, dass die Tra- 
gerflache (502) einen Durchmesser hat, der kleiner 5 
ist als ein Durchmesser eines Substrata (14). 

18. Abscherdekammer-Abschlrmanordnung zum Ein- 
schranken der Abscheidung von Materialien auf in- 
neren Kammerbauteilen wahrend der Behandlung io 
eines Substrats in der Abscheidekammer 

mit einem Sockel (504), der eine Tragerifache 
(602) zum AbstCitzen eines Substrats (14) und 
einen Flansch (506) hat, dersich von dem Au- is 
Benrand des Sockels aus erstreckt. und 
mit einem Abscheidring (508), der sich am Um- 
fang um die Substrattragerflache herum und 
uberden Flansch des Sockels hinaus enstreckt, 
so dass die oberen Fiachen des Abscheide- 20 
rings und des Substrattragers coplanar sind, 
um ein Abscheiden auf Kammerbereiche (61 6) 
2u unteitinden, die durch den Abscheidering 
wahrend der Behandlung des Substrats in der 
Abscheidekammer abgeschirmt sind, und 25 
mit einem Abdeckring (20), der sich am Umfang 
um den Abscheidering erstreckt, um den Vor- 
beigang von Abscheidematerial an dem Sockel 
zu unterbinden, wobel der Abdeckring einen In- 
nendurchmesser hat, der groBer ist als der Au- 30 
Ben durchmesser des Substrats. 

19. Abscheidekammer-Abschlrmanordnung nach An- 
spruch 18, dadurch gekennzeichnet, dass der 
Abscheidering die Tragerflache umgibt und entfem- 35 
bar von dem Flansch getragen wird, wobei der Ab- 
deckring einen Randberelch des Abschelderings 
abschimit. 



de fa9on amovible et comporte plusieurs saillies 
(512, 618) s*6tendant depuis une surface dudit an- 
neau proche de ladite surface de support pour cen- 
trer un substrat sur la surface de support pendant 
que le substrat est mis en place.sur le socle. 

Appareil de support de substrat selon la revendica- 
tion 1 , caracterlse en ce que ledit anneau de d6p6t 
(508) est annulaire et pr6sente une section trans- 
versale rectangulaire. 

3. Appareil de support de substrat selon la revendica- 
tion 1 , caracterise en ce que ledIt anneau de d6p6t 
(522) pr^sente en outre une gorge annulaire (520). 

4. Appareil de support de substrat selon la revendica- 
tion 3, caracterise en ce que ladite saitlie s'^tend 
depuis une surface de fond de ladite gorge (520). 

5. Appareil de support de substrat selon la revendica- 
tion 1 , caracterise en ce qu'une surface sup6rieu- 
re dudit anneau de d6p6t (522) est sensiblement 
coplanaire avec la surface de support (502) du so- 
cle (504). 

6. Appareil de support de substrat selon la revendica- 
tion 1 , dans lequel la surface de support (502) a un 
diametre qui est sensiblement Equivalent h un dia- 
metre d'un substrat (14). 

7. Appareil de support de substrat selon la revendica- 
tion 1 , caracterise en ce que la surface de support 
(502) a un diamdtre qui est inf^rieur k un diametre 
d'un substrat (14). 



20. Abscheldekammer-Abschirmanordnung nach An- 
spruch 18, dadurch gekennzeichnet, dass der 
Abdeckring das Substrat nicht beruhrt und nicht 
uber dem Substrat hangt. 



40 



45 



Rev ndications 

1. Appareil de support de substrat comportant : 

un socle (504) ayant une surface de support so 
pour supporter un substrat (14) et ayant un re- 
bord (506) s'6tendant depuis le bord ext^rieur 
du socle ; et 

un anneau (508, 522) de d6p6t entourant ladite 
surface de support pour prot^ger ledIt socle ; ss 

caract'rise en ce que I'anneau s'6tend au- 
dessus du rebord du soci par lequel il est supports 



8. Ensemble 6 6cran de protection pour chambre de 
dEp6t destine h limiter le dEp6t de mati&re sur des 
constituants intdrieurs de la chambre pendant le 
traitement d'un substrat dans la chambre de d^pdt, 
comportant : 

un socle (504) ayant une surface de support 
(502) destine a supporter un substrat (14) et 
ayant un rebord (506) s'^tendant depuis le bord 
ext6rieur du socle ; et 

un 6l6ment k 6cran (10) s'6tendant circonf 6ren- 
tleliement autour de la surface de support du 
. substrat (14) pour emp§cher le d6p6t sur les 
regions (516) de la chambre de d§p6t protE- 
g6es par ledit 6l6ment fomiant 6cran pendant 
un traitement du substrat dans la chambre de 
d6p6t ; 

caracterise en ce qu'un anneau (508. 522) 
de d6p6t entoure le socle et est supports de fa9on 
amovible par ledit rebord pour prot6ger ledit socle ; 
t 
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un anneau (20) de recouvrement s'^tend de- 
puis r6l6ment formant 6cran au-dessus d'un 
bord ext6rieur de I'anneau de d6p6t et se ter- 
mine & proximit6 immediate d'un bord du subs- 
trat, ledit anneau de recouvrement prot^geant 5 
une region de bord de I'anneau de depot afin 
d'empecher des matieres de d6p6t de passer 
au'dela du bord de Tanneau de d^pdt. 

9. Ensemble a 6cran de protection pour chambre de 10 
d6p6t selon la revendication 8, caracterise en ce 
que ledIt anneau de d6p6t (508) est annulaire et 
pr^sente une section transversaie rectangulaire. 

10. Ensemble k 6cran de protection pour chambre de is 
d6p6t selon la revendication 8, caracterise en ce 
que ledit anneau de d6p6t (508) comporte en outre 

un moyen de centrage (612), plac6 a proximity de 
ladfte surface de support (502), pour centrer un 
substrat sur la surface de support pendant que le 20 
substrat est mis en place sur le socle. 

11. Ensemble a dcran de protection pour chambre de 
d6p6t selon la revendication 10, caracterise en ce 
que ledit moyen de centrage (512) comporte plu- 2s 
sieurs saillies s'^tendant depuis une surface dudit 
anneau de d^p6t (508). 

12. Ensemble a 6cran de protection pour chambre de 
d6p6t selon la revendication 8, caracterise en ce 30 
que ledit anneau de d6p6t (522) comporte en outre 
une gorge annulaire (520). 

13. Ensemble a 6cran de protection pour chambre de 
d^pdt selon la revendication 1 2, caracterise en ce 3S 
que ledit anneau de d6pdt (522) comporte en outre 

un moyen de centrage (518), p\ac6 ^ proximity de 
ladite surface de support et a Tint^rieur de ladrte 
gorge annulaire, pour centrer un substrat sur la sur- 
face de support pendant que le substrat est mis en ^ 
place sur le socle. 

14. Ensemble a dcran de protection pour chambre de 
d4p6t selon la revendication 13, caracterise en ce 
que ledit moyen de centrage comporte plusieurs er- 45 
gots allonges (516) s'^tendant depuis une surface 

du fond de ladite gorge annulaire. 



trat(14). 

Ensemble a 6cran de protection pour chambre de 
d6p6t selon la revendication 8, caracterise n c 

que la surface de support (502) a un diametre qui 
est Inf^rieur a un diametre d'un substrat (14). 

Ensemble ^ -^cran- de protection pour chambre de 
d6p6t pour limiter le 66p6X de matieres sur des 
constituants int^rieurs de la chambre pendant le 
traitement d'un substrat dans la chambre de d6p6t, 
comportant : 

un socle (504) ayant une surface de support 
(502) destin6 k supporter un substrat (14) et 
ayant un rebord (506) s'6tendant depuis le bord 
ext6rieur du socle ; et 

un anneau de d6p6t (508) s'6tendant circonf6- 
rentiellement autour de la surface de support 
du substrat et s'dtendant au-dessus du rebord 
du substrat, de fagon que les surfaces sup6- 
rieures de I'anneau de 66p6X et du support de 
substrat so lent coplanaires, afin d'emp§cher le 
d^p6t sur des regions (51 6) de la chambre pro- 
tdg^es par ledit anneau de d^p6X pendant un 
traitement du substrat dans la chambre de 
d6p6t ; 

et un anneau de recouvrement (20) s'6tendant 
circonf^rentiellement autour de I'anneau de d§- 
pdt pour empdcher le passage de matieres de 
d^p6t au-deld du socle, ledit anneau de recou- 
vrement ayant un diametre int^rieur qui est plus 
grand que le diametre ext6rieur du substrat. 

19. Ensemble k 6cran de protection pour chambre de 
d§p6t selon la revendication 1 8, caracterise en ce 
que ledit anneau de 66p6t entoure ladite surface de 
support et est supports de fa^on amovible par ledit 
rebord, ledit anneau de recouvrement prot^geant 
une region de bord de i'anneau de ddp6t. 

20. Ensemble a 6cran de protection pour chambre de 
d^p6t selon la revendication 1 8, caracterise en ce 

que I'anneau de recouvrement n'est pas en contact 
avec le substrat et ne s'^tend pas au-dessus du 
substrat. 



15. Ensemble a 6cran de protection pour chambre de 
d6p6t selon ia revendication 8, caracterise en ce so 
qu'une surface sup^rieure dudit anneau de d6p6t 
(522) est senslblement coplanaire avec la surface 
de support (502) du socle (504). 



16. Ensemble a 6cran de protection pour chambre de ss 
d6p6t selon la revendication 8, caract 'ris' n ce 
que la surface de support (502) a un diametre qui 
est senslblement Equivalent k un diametre du subs- 
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